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This publication discloses that a test track in which increment 
data has been written is overwritten with random data, and the 
writing of random data is repeated with laser power being 
increased until the error rate of the random data becomes equal 
to or less than a predetermined value, thereby setting the 
recording power. The publication, however, does not disclose 
that the recording power at which a difference value between 
the error rate when overwriting at relatively large power and 
the error rate when overwriting at relatively small power is 
equal to or less than a predetermined value is set as optimum 
recording power at which a signal quality is saturated, which 
is the feature of the present invention. 
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(54) SETTING METHOD OF LASER POWER AND RECORDING AND REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the setting 
method of a laser power and a recording/ reproducing 
device giving an optimum laser power at the time of 
recording data in an optical disk capable of overwriting. 
SOLUTION: Increment data are written in a test track £a> 
with a laser power being initially set. Random data are 
overwritten in the test track in which the increment data 
are written and the error rate of the random data is 
detected. When the error rate is larger than a prescribed 
value, the write processing of random data is repeated 
by increasing the laser power. When the error rate 
reaches the prescribed value, the laser power POW at 
that time is multiplied by e.g. 1.2 times and is set to be a 
laser power at the time of writing data in the data 
recording area of the optical disk. 
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mntm 2 ] ±iH u— tP/ 7 -a>K^ 7^ -f X ^ (7) 

nS^ii 4 ] ±IBx ^ - u- K A<F;fSffilzia Lfcli# 

±fBiS 1 ©u— <t3|2<Du— if/^':?— i:(;)4i|s] 

it-r^lS^^l lc§BKa>u-1f/<'7-<7)K^*j4o 
US*^ 5 ] ±|B A7-C7)iS^ ^^T^-f X^O) 

So 



- h;5)<F;f^flcfcy/h^tMi^(*. Lx-+f/N"':?-^±(fr 

— +f/N''7-(rSo*^ccDFJT^ftaT<t?^f'5)X^— h 

[IS^ii 8 ] ±IB U-tP/W— (OiS^^3rtT^-f X>:7(7) 

[IS:*j£ii o] hpJ^^f^feT'-f x^(;>HB 

S -g) IBIt^±^IS <S: . 

-taBfBg^ll±#lft*<^± LfcT^— (Dx ^- h S«l 
di^^x^^-U- K^tii^lS<t. 
Ffr^ K ^ ^ IcFjf^cD U— tP/^^— -Ct"— ^ ^##3^1 
C(Z>x-^^#^^^^fc•F;f^ h^^;/^lc±|BF;r^<7> 

c(DF;f^ h^^y^^cm^32<^f£±fBr-^^ 

fi±L. M^LfcT^-'S^CDx^ — U- h*¥iJ!Si]L. CCD 
x^-^-h3b<FJf^ficfcy:*c#t^ii^l±. b-tf/N-'?- 
^J:(fr±sBFJT^ h^^y^!c-x-5'^»^32.^. ZOx 
^-U-hA<FJfr^<6i:i^Lfc:ii^li. C(7)B#(7) U-if/^ 
'7-(cSr5#c<7)Rjf^fSJ;iT«!:?&:^x^-U- K>&<#f> 

-(7>i5ffi^K-5r *«x^tBtSS±3$Sc 
[iSSttii 1] ±fBx^-u-h:Bltli^lS[i. x^- 
fTiE«^(c^-:5^x^~U-K^«air^c<i:^t*a^ 
■r^iS^til 0(cfB«tCDfB«tl?^3^So 

2] ±fBx^-u-h3B^t±i^^f*. 

h^«ltlir^c<t:^if#8!l<t-r'i)iS*3ll 0 (cIB^(Dtfiti 

/ < ^7 - CD IS ^ $ 5fe ^ X ^ a) -T - ^ B B f c 5^ — $ 
frfBKcDIBtt^^^go 

[IS*3g1 4] ±sBU-1f/^'7-|5S^IS(i. ±IBx 



(3) 



Jiif r ±fBF;f S W ^ *v ^ OKim h ^ ^ (c-x-^ S 
m ^(Diy—'^/^'7—tm^(Diy—*f/i'y—t(D4'm<r>^y 

/ ^ ^7 ^ 7^ X <D 7^— ^ lEft^ilt ( c 5^- ^ 

fey. 3fe7^-f x^icT-^cz>iBS3^t/s±*-r^iB®ii 

(rS^32.A>f£±IB7^— 'S'^^^L. L^ct^— ^ c^x 

;i<DRffS(tJUT<S:*§x^— h*<f#»^ti^U— 

3fe7^^'X^(D7^--'SiIBJtMl^l::7'-'$'*m^];2i 

<t*«^^fBft^^3Sgo 

CKSt«19l ±iBx^-u-h-«l£ti^K(±. x^- 
m^^(::g-:5^ X ^- L^- K di-r c <!: ^J^Stt 
■r -Sifi^ii 1 8 (cIB«<;)fEfi^±i^go 
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[S3}tti2 1 ] JilBU-if/<r7-KS#Sf*. 
/ ^ 9 — (DIS^ ^ * Y X ^ (D 7^— ^ f EttMit IC ^— >Si ^ 

S^iiit;BSlcSasai3(cfT5c<t^i^a^^^»*iIi 8 
ictBScDtBtilf^l^So 

[000 1 ] 

X <7 (oiBfi^^^gic iir ^ o 

[0 00 2] 

[lAt*CDi$^l7] ^m%^^y^<P. ffil^^bT^YX^ 

X'<X^3!)<^3^LTl>^o ca^^fedJEc^tT^-fX^ t L 

[0 0 0 3] ca>«J:5 3tj:S#«^Pltg>Ei:3fe7^-rX^T? 
^i^'-"^tft0/<r?—t<. IBft-ri>T— ^cox^— u— h 

':?-AM&-r^:H(*\ KE(rtElt^tirLN^^-^CD>^L?I 
y*<^i:r L*L^mJSa>^L^5B^i*<T*^^^c^:l^□ ^fc. u 

h— ^-x^^ px>r x;5)<±i:r L*t^^tJ^cDSl^tEii 

[0 0 0 41 ^(OtzlSb^ C(7)cfc5*f«#«lx.A<Rr8E3S5fe 

ROMiiigt(-. z(D^^ :^<?{zmmT^[y—^i^om^ 
/N"r7— (i^fEiturfe^o ^(7>^7^-f x-:7(7) K^>r/\* 
I*. 7^~^^lEfl^^l^(cri. c(D<l(cX-:5#. u-Hf 

[0 0 0 5] 

+f7lc(7)/<':?— (Cj:-g,fBlt7^— '$'(7>X^---Lx-- h 
^ e fc®*S (zmW^ ^Jiz^izf^-oX^tzo 
[0006] ttor. K5>r:^ffl!]T?ii. 7^— 

mwmz^cx. mmt6:[^—^%(D/i^-^mmzMm 

[0007] *^e^(i. ^LCD^oUmm^^HXta-^in 
tztCDX^^J. z^—J^—zf^ hFlH6?Ei:3fe7^-f X^icx— 

'7-(Dift^:&afeat/fB«ts^gs*ffifit-r ^ c t ^ s w 

[O OO 8] 



(4) 
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/ ^ — «!: y u u — If / ^ — -e a -5 — $1 * S # 

[0 0 0 9] ;i<;)u— tf/^r7— cDiS^*;iTf(i. rIt^o) 
iUT <t >tf ^ X ^ — U— h J!)<fi *v S if y ^ 7 — ( cig^ 

[0 0 10] ^fz. :^nmzm^\^—'*f^<r?—<Dt&^yj 
^7^^. zco^-^^m^ji^Ajfzm^h'y-j^pizmiiT 

lzm^j^A,fz±U7'—^ ^M±L. m^Ltz^-'^CDJL 

¥)T^m\zmLfzW!^{t. ccoB#(7) u— tP /N^'^— (cs-^^ 

C <DFif J^T <i: ^ X ^ — U— h f> n ^ Lx— Hf / \° 

[0 0 1 1] ccou— tf/^':?— cDiS^*;i-e(i. pJt^o 
u—'*f/ir?—vm^h'^^:/^iz7^'-^t:m^S<.^. ceo 
Rif^cD w^^y^tDWfg h^v<?izmu^^-^^m^ih 

35<F;f^fi(c^Ltcii^(i. cco^(7)U— 

C(7)F;rSfiiUT<t:<f'&x^ — Lx— hA<#lbtl'5>u— 
[0 0 12] *^B^(--^^iElill^ggli. u-lf/^r? 
-/)<pjaT-&»'j. 3feT'-<X^!rT— -SiOiBiliRl/ll^* 

^(7)x^-u- h^^as-r-^x^— h3Bitii^fft<h. 



u—if / < efc y '> l^ u— if / ^ — -e M ^ 7^— -^t * 

^±L. m^Ltz'r-'^(DJi^-ly-\-^m^i\L. Z(D 
x^-U- ^/)<pi^S^Ici;y;^^l^iia'li. u-if/^'7- 
*±(fr±IHp;fS K^'y^irT^—' $i^S^ai^. C(Dx 
^ — h;5)<p;T^<I|-^Ltc^a"li. CKD^CDU— tF/^ 
'^-{cSo'^copif^iliUT^^f -Sx^— u- hTbMf^ 

[0 0 13] :immm±mm:vit. m^cDiy—^/^^ 

—vm^\-'y-j<?\z^—^'^m^ih^. :z(Dm^<D\-3 
^ I C C (DFJf ^ <X> U— 1f / ^ ^ — ct: y '> /cC if / < '7 — 

lfrt><o C(7)x^-U- h;{)<PJf^ffi(::^Lfzli^(i. 
C(7)B#C0U— ic^-i^^. CKDFJr^ftl^iTih'^f'i) 
x^— h3b<»^)*L-i>U— -tf/^r?— (ciS^r-So 
[0 0 14] ^tc. :*^^BJ(='^'S>fSftlP^3Sg(i. u- 

W^^-r-SIBSH^^Si:. ±fB8BttS^^S;5<W^L 

tcT^— -JiCDx^-L/— h^^tb-r-Sx^— U— h^tli^ 
F/f^ h^^:;^(cpjT^a)U— »f/^7-t?7^-'S»*S 

#32.^. :ico^-^^m^^Ajfzm^h^v<?{zm^^ 

'y^lcm^32,A>/-£±fB7^-^^li±L. m±Ltz'r-^ 

y /h^i^ti^ii. L^— if/^9— ^±(fr_h5BF;f^ 

h7!)<FJf^ft(C^U/--li^ri. C(7)B#(7>U— tf/^^-lcS 
•^^ZCDRff^fiiaTt^S-Sx^— h;!)<f#b+i'&U— 

[0 0 1 5] z(Dt^mm±^m:xit. mmcoiy—^j^^ 

—X¥Ji^\-^^y<?{z^—^^m^il^^. Z(7>pjT^(Dh^ 

T. Ffr^ h^^>^^S±Lfc7^— 'J'CDX^-U— h7:)<F>lf 
S&iSiilTir^f'&ST?. u-^f/<'7-^±ifrc<;)|9lfgh 
^^y<PiZ7'-^t:mt7Ltj\ CC7>x^-L/-h36<WS<l 

FJfSftiUTitTtf^x^-U— h3!)<4#bti'SU— ■tf/<'7- 

[O O 1 6] 

[0 0 17] :t^^BMa>mm(DmmtLx^ tftm%^^^ 

0 iz^-^ ^IBSr -SiiB-CD U-tP z^'^— CDK^*5i5l 

[0 0 18] 3tflamx-rx^Di*. m^ iZTTi't 
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TCR?t^^iS^tbtlTL^^o -CD=I > KP— ;U ^V<7 TCR 
> hP— 7U h^*:;^ TCR(Z)ROM««|Cl±. 5^— ^ ^ S 

?T 3 1® I c ffl t X t> +L ^ 7^ - ^ / ^ ^ — > * *< IB 81 * *i r I > 

-g>o =1 > hP— ;U h^^V^ TCRCT^R AMMltClfi. l^t> 
f*)-g)TOC (Tab I eOf Contents) t ^ii^^'^mir—^ 

[00 19] Ca)2 0C7>=l > ha— h^'i/-:? TCR<7>I^ 
[0 0 2 0] CCDt-X hy->ZT{:H**tltc«am(C 

->ZDfi. ±7^-^0fBi*Mi^-efey. c(7>fB£t^it 

[00 2 1] CCOcfcd'^drpfefiSmT^^'X^CDT^— ^ \/— > 

zD(C7^--'5» ^iBet-r^ic&fc y . K^-r :/iy'r 

(riS^-r^o :ic7)<b#. 5Bftl5^^g(i. ±sB7^x 

[0 0 2 2] nari. :$^^B^(7)ll*6(7>j^lsa)BBM^S^S 
gi o<D::fp^>':7«fiJcll-efe^e 

[0 0 2 3] tBtSH^JSgl or*. 3fe1im7^^'X^DlC 

h $1 $ IB tt-r -5 1 (7> -e fe ^ o 

[0 0 2 4] IBttH^ggi Of*. 3fefi8tft7^>r:J^^D(c 

T^^X^DlzfBlt^^^En^ia-r^^m'N^v K 1 2<t. 3fe 

o, vzL:^;Hi#p p. ^xx^—fi^p e 
^MO*2(S^b-r'^)T:^py/7'v^;^ (a/d) lElft 

-g>P L LmS&l 5<t. ^*vi/zL:^;Hl^P P^;?)^i^T K 

u:7.lt$Blf^S^-r>&=3> hP-;utt$g«ltli[H]SSi 6 

S^-T— ^itDX^— U— h E R RCOttdiSBS^ffdi^n 
-^1 7<t. IBftT^-^lcx^-HjE^^^^mo^^ 
x>a-^*1 8i:. m.%^-J K1 2^SEiS-r'Sflam^^v 
KK^-</<19i:. #S-9— tKpV hP-;^*-r'&■t^— 
7KlfilSS20<^. i^-'^tfto>^ti^^':>-mr^Mmth\^- 



—73 Oiiffl^So 

[0 0 2 5] *e>>^T^>^i i(i. i|i^<*u— tf. n 

»i5]s82 1 (rcfct'j$iitai^tt'5)o ^fz. :L<r>umM±mm. 

1 oa)tBll:^x£(i. ±a£Lt=cfe5^=K#^iH*5e?^)<ffiL^ 

«ltli«^t LT^tH^n. C(Dl^tbil;!)<U-1f*J!»|plS& 

2 1 (c:7-f — K/<*y^**Lr/^':7—3!)<-S(c^i: -Setae: 

[0 0 2 6] ^fc. At"^>^T^>::^i 1 li. ^coisl 

[0 0 2 7] Ki 2(i. KK^>r/<i 
(cN3i(is(D^i^*En*p-r^o c(Dfi^m^>:/Ki 21*. 

[0028] I -V^^V h'J^X[p]S§1 3(i. :7;i-h 
7t<(::-ffil\btL'g)77;^ — ±IXX^— ^l^F Bt^ h^V^ 

::f;Hi^pp**tii:^-r^c 

[00 29] A/D^^Sgl 4(i. PLLllS&l 5*^b 

^H-S^? p ^ (cSo'^S^fi^M O ^+J->3^ 'J > 

<fL. C(DS±fi^MO*2fi^b-r-So A/D^«§§1 
[0 0 3 0] PLLdSSlSfi. Zf^yi^zLZfji^m^PP 

f)<mmt^*i. ca):/»vvzL:^7Hi^pp*>ib. 5t«im7^ 

^P^:/^^l¥^f C(DP L LESSi 5-e±nK^tifc 
^P^V^Ii. A/DSj*g1 4fCtt«&^tL. S^fi^M 

(i. =i> ha-;HtSg«ltlllll£&l 6lc(ft$&$tL. 

xr*KSfta>r Kux(DSitii-^7^— -S'cDSBScDe^v 

[0 03 1] =i>KP— yuWfg^tiilElSSi 6(i. 

i:^;Hi#pp:at/^p*y^7&<<ft$&^;fx. T^Kuxitig 

«*S±-r§o ^fz. p>hP-;uff*8«ttiliISSl 6 

-'Sn 8sr;zi>hP-^3 0(cifts&-r'So 

[0032] T^zj—' $ri 71*. A/D^^§§1 4*Nb<^^ 



STiEjlftS*=i>KP-7Uti|gefetb[5ISSl 6t^h>(Dt:vh 

[0033] x>zi — 81*. =1 > hP— ^ 3 OA^i^ 

it. P> hP-;Utf$RettilEll»1 6)b^i^fit*&*+l'5>e^v 
[0 0 3 4] m%^y KK^>f/\*1 9{i. ^m^*;/ Kl 

[0 0 3 5] -tf— 7t<lp]K2 ofi. Zfir—'hT.zL^—m^ 

h^^y^±fc-8-||^-ti-^o ^fc. ^t-7^:[p]SS2 o(i. 

^yzyo.Zfj[ym^PPt=i> hP — ^3 Ot>^i^<D7 KUX 

\^-J'?Tv^^ i^^J^^-r^o u—^f^J^^lHl£S2 1 (i. 

<r)U— tf/^r?— <D-9— -/1-Cp> hP~;u^^TUv ptfiSa-T 
Y :^ <7 D icR^tfT * +1 -5 u— if Lx— If / ^ — 5e(c 
?^cf^cfe5(::=i> KP— ;u-r'5>o *^:=. »f *iJf^(plgS2 
1 li. =1 > KP— ^ 3 0;!)^^> U— (7)=i > hP— 
;Hl^■C?&-^>U-if/^'9-^S^P7!)<«l&$4^-g)o L'-if 

[O O 3 6] =J > hP — ^ 3 Of*. -(5»J^ffSCS I (Sm 
alt Computer Systems Interface) IfSfflt^TT^X hp 

>ezL— f^—^'A^pv^ K(7>'^y<ty^fTi>. x> 

^3 Of*. -9— 7K(ElS§2 0(;)*llSF^$ffLV f^-^^fs 
[003 7] P>hP — ^301*. %m%=r<7^ 

?E»:-5U— tP/<r7— *K5£U— tf/^':7-PSET^ LT U— 

[0 0 3 8] o^/c. cofBEi^^ggi 0(;)p>KP 
— ^3 0(Ccfc^u— tf/^^7--^7)lft^toli(rol^r. i^jlt 
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[0 0 3 9] ^-r. IB^tl^^Sgl 0(DP> hP— ^3 
0;b<fr3lg 1 a)IS^^Jl::oL^T. 03 a>:7 P— ^-v— h 

[0 0 4 0] p>hP— ^3 01*. ;i<DESfi:±asi 

OlC3fe^aT^>rX>:7D;!)<S^^tl. Uct>(*. Tt^MT^-f 

3^8 1 1 *^bCDfllS*^Tl^. T^— ^ >{Ct^— -5^ ^IB 
f*-r ^ l^O -Hf / ^ 9 - P SET * IS ^ o 
[004 1] X-T^V^fS 1 1 ^CfeL^T. P > hP — ^ 3 
Of*. 3fe«mX'<X<7D(7>P>hP— ^Uh^^V':?^!!^ 

LT. ^(Dp> hP— ;u h^^;/^^ctHg^tLrl^^^oaa 

iS^U— CD<lPo^?S^#L. U— +f^i^^0SS2 

1 ictt$^-r'&u-tF^^r:?-fi^p*c<DPo(cis^-r 

3 0(C|l:S<7)fi^ LTs^1tLTfe^t<D*gS^^#L^:=felcfc 
l^o P>hP-^3 0*<-^fflraS!=. I>-+F/^ 

':?-PSET^iS^'^'5>*i^f*. ^tfcis^Lfru-Hf/^':? 
[0 0 4 2] ^Sll^rx7^*i/:^s i 2fc*5iAr. ^mM."? 

-<X^ D(D^X hV^— XDFif^ h^^:/^(C. O^U. 
TCD^JaSr-itL^^^^^^X h h^-y^lC "0 O" (D 

-tf/N^7-^l^PCD<Sf±. 5tfcigSLfct0fflig^L^— »f/^ 

r?— Po"c?fc'&o 

[o o 4 3] jSct^rx7^*v::^s 1 3lcfcu^r. ca)7^x 

K h^^>^fc<5iJ^f*T^-'5?{t;!)WJKiij[in^^J::^^f>r> 
^'J>>h7^— (increment Data) *»#a^t;e C(D 
»f/^9-ti^POfi[*. afflls^L^— tP/N'r? 

4^)ia> hP — ^3 O'^^fe^^MT'-fX':? D(7>P > hP— ;u 

h^^v^UfziBiiLrfc^tcD^ffit^rtsi^e 
-r>^ Kt^-' s^fc^i^r. ffSo^T^— sir*&or 

[0 0 4 4] g|lNTX-r^>::^S 1 4(C^3l^r. ^^jS- 

o(ci^:^^^o 

[o 0 4 5] *St^rx^'y::^s 1 5(c*ji^r. u— *f/< 

P = P0XO. 6+ (J— 1) xAP 

fcis^-r^o cc-e. Po^o^Sf-cfe-so. 6f*. 

■r^X^^VZ^S 1 8T?X^— b— KERR^H^lJ^^^fC 
U-lf/N^^-S^P^^^LTt^o^cli^lcm 

^?;♦^^i:l^o API*. ^ai-r*X7^*:/3^s 1 8t?x 

^— U— hERR$:4^iJBrL. cox^ — h E R R*< 

pJT^a>a^ls<*:y«L^is^(c. L/-if/^':7-«^p*M«f 

<5iJxf*P0/1 0 0|iJSfCia^LrL>i)e 
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[0 0 4 6] f^i\xx^^y:fs 1 6(Cfcl>T. X'rv'^ 
s 1 tT/N^':?— -c. "tt. h h^^v^ic^ 

>yA-7^— ^ (Random Data) $-S^i2it;o Z.m^l^9 

(a) (c:^-rcfe5fc. >r>i5? u>> h7^— ^(o±rc. ^ 

[O O 4 7] ^iL^■rX7"*:/3^S 1 7^C^5U^r> C(;>5"X 
If^T^— -S^OX^ — U— h E R R$^ZL>$?-r^o C(DX 

[0 0 4 8] i^l^rx^^>:^s 1 8^rfca^T. ^— L 

f-X^-U- h E R R*<Fjf^<7)llficfc ofcA^^• 
^A^^¥'Ji&r-r'&o m^\t. x^-U- hERR;!)<1 0-2 

R R*<PJf^c;)^flJ: y <a< ?'d:orl^^ci:l^ii^(i. Xt^^:; 

::^s 1 9 (cii^^. J (Oilic 1 ^tWTLX^ x^ ^> z^'s i 5 
cDu— if/<'7-<i^p<z>iS^^^T5o -r>i*^*». x5— 
u— hERRA<H!fSa)^flJ;y^S< ?^cfori>?£tlM^^ 
(i. u-if/<':?~«^pa)(ii*F;f^aig*D*-y-r. xi^ 

[0049] ^tr. x^ — hERR;!)<F;T^(D^flicfc 

[00 5 0] zc-c?. c(7)X7^*v::fs 1 scD^'ijirCD^&S 

^I^UjIL. X^— U— hERR^^-'Si^^Z<blCcfc 

114 (b) (ci^-Tcfca'Sf. u-if/^^-lcM-r-Sx 
^— Lx- h E R R(7)M«*^-r/<<r- 

[O O 5 1 ] 3itL^rX^^y 3fS 2 0(C*5l^r. X^ — U 
— h E R R7!)<FJff^(DlHii(C3l L^cil: ^(D tP/^^? — P 

«as**§T-r^o czT?. c(;)Pow(^. f;tS<7)^i&^» 

lt^+?1±^ 114 (b) (D/<>r-h:^— 7f|=^**t 
^cfc3(::. F;T^a)llfia)x^ — L/— hERR(7)L/— 1f/^ 
7— rc^LTFifSMLx— tf/N^^— ^iiJ!lD^-t±fcF;ffc. x 
^ — U— h E R RA<^iSi: tS:^ Ly— tP/\T7— ;5<fe^tctf> 

[0 0 5 2] iU±(DX^*v::^s i i ;{)^bX^^v::^s 2 o 

[0 0 5 3] Tjffc. X^*>:^S 1 6T*IBt|-r-S^>yA 

7^-- u-+f/\'r7-'fi^p^M«r-r^Si=m^f^^ 

[0 0 5 4] ;:>J(c. lEti^^SSgl 0(7)=! > hP — ^3 

o;6<^T5ll2(7>^s^J/cot^r. ll5(;>:7P— f^-^— h 



[0 0 5 5] zi>hP— ^3 01*. ca>tBfts±3£® 1 

0(C3fe^mT'<X^D;&<S«^tt. 
X^D;&<g^^tLfc^-^»3FBlS. ll5fC^^X7^*;;:^ 
S 2 1 A>^,(7)4iaS^tTlV 7^— -Sr ^fHii 
r ^ ISO U — if / ^ 7 — P SET * iSS "T o 
[0056] X7^^>::^S2i (cfcL\r. =3 > kp— ^ 3 

LT, z:a>=i> KP— ^'^»^^(cIBM^*;Krl^'StD»l 
iS^U-+f/^9-c;)fiiP0^?5z^#L^ ^-^f*^]WIs]S&2 
1 (c«t^gr^U-^f/<'7-fl^P^C(7)Pol::ISS-r 

l^e =l> hP— ^3 0)5)<-^Mrp1S(C. 

- p SET * iy—^y ^ r> PitLTia^tTticfcL^o 

[0 0 5 7] mi^X:^n'^y-^S 2 2(C*>L>T. t^X h h 
^':/^3tt/C(0irX h Y-3^v0{zm\i^hm^^ K<7) h 
"0 0" (Dt^— ^/\^^ — >^m#3^t;o -r^^cCt:) 
CcDt^X K h^^y'^^Sl/ctDxX h h^^:;':7(cm}^ 
■r^ h^^v^lcfBliLr&-&7^-^S;H5fe-r'So C<7>^ 

[O O 5 8] i^L>rX7^'y 2 3|C^lvr. COt'X 
[0 0 5 9] li^U^rXi^•>^S 2 4|CfcLNr. aSSSfK* 

oizis^-r-So 

[O 0 6 O] li^l^TX7^^>::^S 2 5(CfcL\T. 

7— fi-§-pa)<S^ 

P = P0+ (K- 1 ) X A P 

(ciS^f'So ccr% Ap(i. ^j^r^X7^^:/^s 2 8 

t?X^-"U— hERR*2iaj»TL. Z(DX^ — hER 
RA<FifSOllfici:yi£UNit-8-(=. U-+f/N^^— fl^ P ^ 

-e. -M^fiPQ/l OOSS(rKSLTt^^o 
[00 6 1 ] li^LvrXT'^v^fS 2 eic^avT. T.n-V^ 

s 2 5TriS^L/cU— ^f/^':?— -e. xxhh^*>^(ci^ 

hP— ^3 0-\i>5tflSm7^^X^D(DP> hP— 7U h5*y 

^^iciBeiLTfe^tc7>*fflu>rtai^o *fc. >r>^ 

[0062] Z(I>X7^»>::fS 2 6t?o^ 
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[o o 6 3] 3BEu^rx7^»v:::fs 2 7 (w^SUxT. C<7>7^X 

t'— 'J'^lf^L. C<;)^±T^— — KERR 
^"E-^-r^o COX^ — U— hERR(*. T^U— ^1 

[0 0 6 4] SBct^TX^^V^i^S 2 8{CtelNT. ^ — -$1 L 

— b— h E R R;5)<p;f^(7)^{tcfc y < U^fzt^H 
5i>^^mmT^o m?H£. x^ — u— hERR:6<1 0-2 

:fS2 9(Cjt^. K(Dfl(Cl ^j[iD^r. X7'^v::^S2 5 
(DU— <l^P(7)IS^^^5o "r?'«*:^9*>. x^ — 
l^— h E R R3b<H)ff^(Z)|iflicfc tJB < ?5i:ori^*»:i>*i^ 

[0 0 6 5] X^— U— hERR*<Rlf^a)Ba(t«fc 

[0 0 6 6] CC-e. Z(0X^*:/3^S 2 8(D4^1J^C0^iaS 
^I^UML. x5— L'— hERR^^-'S»-r'&Ci:(cJ; 

me (b) (c^-Tcfc^^'d:. u—tP/^^-lcj^-T'&x 
^ — u— h E RRCDII1^^^-r/<^— h:^-:/^^#-g)C 

[00 6 7] H^LNTXi^^V^S 3 0(C^L\T. X^ — U 

— h E RR^<p;r^(;)|gft(r^Lfr<i:^(DU— »f/\^7~P 
era(^F^^^7)^^^S(t^^i±fcfil^. 7^-^ ^Z-^l- 
'r-^ ^IBM^-T^l^a) tf/N^^-PSET^ LTiS^ 

!S[^j»ltB'^-a:^(D(i. me (b) (7)y\*>r- h;b-::^(c 

^**L^cfca(C. p;f5t(Draft<7)X^ — hERRCOU 

- tF/ ^ 'I? -( c L T F;f ^ M U --tf/ ^ ^ ^ 1± /cF/f 
(C. X^— U— hERR75<gi5<t^f'&Lx— 1f/N'r7— ;6<fe 

[0 0 6 8] l^±(DXT^^v3fS 2 1 ;!)^^)X^^y 3fS 3 O 
[0 0 6 9] ^XiZ. 5H6t^±^§1 0(7)=i>hP-^3 

0A<^Tam3CDHS^(?ij(coiNr. @7:ru:|18cd:7p— 

[00701 3>hP— ^aofi. c<DfBtSI5±gSi 
oic5fe^^T^-<x^D*<gi*^ti. %m^^^ 

S 3 1 Avt>a>ffll31*fTUV 7^—- XCt^— $r *JB«I 
-r -5) »f / < ^7 — P SET ^iS^"*" ^ o 
[O O 7 1 ] X7"*v3^S 3 1 (CiSL^T. zi > hP — ^ 3 
01*. AtiSST^-f X^D(D=J> hP— ;Uh^'>^*l5^ 



iS^U-lf/N'^^-tDfliPO^^J^^tl-^ U-1f*]^^[El£S2 

1 icfitl&-r€»u— tf/N"':?-<I^P$'ca)Poi::lftS-r 

-So ?5ffc\ C(Dti[jMI5Su-+f/<'7-Po(*. 

< x^D*^±LrB5#*-a-r. <5iJ^(^. =1 > hP— ^ 

3 0(Cll:ta)fli<!: LTlBIt LTfe^ t(7)$:gX^# LT t <*: 
=i> hP — ^3 0*<-SSflPBlS(c, U— if/^ 
'7-PSET*»S-r^ia^l*. 5fe(::iSSLfcL/-Hf/^'7 

— P SET ^L/—tr/^ 9— <1^P<*: LTiSSLT^cfcLXo 
[0 0 7 2] l^lxrXT^^vZ^S 3 Zizm^X. -tX h h 

"y^yOiz "0 0" -r^ct* 

[0 O 7 3] iitU^TX^^y ::^S 3 3(C^lxT. ZCOt^X 

(i. ^i6=3> hP— ^3 0'^3fe^m7^>rx^D<7)p>h 
[0 0 7 4] m\^^X7.^vl^S 3 4(Z^3lNr. ^igC 

oiciss-r^o 

[0 O 7 5] HtL^rXT-^y :>'s 3 5lri3ixr. Lx— tf/^ 
'7-(t^P(0{6^ 

P=POXO. 6+ (J-1) xAP 

^^x^*v::^s 3 8r*x^ — u— hERR^^ij^-f'Sic 

fefcy. tP/^'7-m^P^±PLTl^ofclt#^cF/f 

tt^^ctl^o ^tc. AP(i. Si^i^^Xi^^v^S 3 8-r?x^ 

— U— hERR^^^WU. dOX^— U— hERR;{)<p;r 
Sa)ggflicl:ySl^^^(C. U-1f/<9-(i#P^^«rf 
-gxt^CT^Hf— /N'^^-P^i^^-y-^y-cifttDftStT?. 
^(^PO/1 O OfiJ^lclgSLTLX'&o 

[0 0 7 6] SgLxrXT'^^/^S 3 6fC*JLxr. X^^vZ^ 
S 3 5T?iS^LtcU— -e. T^Xhh^^v^lC^ 

-fi^ P * M«f ^ SlcS>Ef ^ ^ > y At^- ^ <t ^ -g) t 

[0 0 7 7] Z0:^'r*u:fS 3 6X^>^Jx^—^ibm 
^3^*Hi)C:<t(rcJ:oT. ^X hV^— ><DpJt^ h^^y^ 
T?fc^i"X h h^^V'^lCf*. 09 (a) (C;^-r<fc5iC. 

[o o 7 8] jSiNrxi^»>::fs 3 7rc^i>r. ccd^x 



(9) 



*$Ba2F 1 1 -2549 1 



^-l^-KERRli. T^n^^l 7 A<x^-rriE^^#l? 
[0 0 7 9] ^SU^rX7^^:/:^S 3 SIC^SIN-C. ^-"S? L 

fcx^ - h E R R;t)<m^a>rafli<i: y « < u-^tzt^ii 
ot^^nm^ho mTLit. x^-~u-hERR;{)<i 0-2 

R R3!)<p/r^(7)ia(i«fc y « < 3ti:o T l^iS^(*. Xi^ 
U~ h E R R ;b<F;r^(Dllft y < ?^cf o r t^^^c^: l^ii^ 
[0080] Sf::. X^ — U— hERRA<F;f^OlHii<fc 

y«<*ofc«^(*. X7^*v:fs4 0(c5tt?o 
[008 1] iMci^rx7'^>:^s Ao\'ni^x. x^— u 

— h E R R;()<pJf^(Z)||ffi(Cil L^c <t ^(r> iy—+f/ir?—^ 
owii^ S19 (c) (c^r/<^— h*— ::fcDBIflii o-2± 

[0 0 8 2] l^L^rIg!8lc^-rx^^^v::'*s 4 1 (C*JU\ 
V. =i>hp— 5 3 0(i. :sjSL/— -tf/^r?—- (i^P(D<l 
**3MiS^ u-+f / ^ 7 - p o(ciS^-r o 

[o o 8 3] iiiu>rx7'^>^s 4 2lC^l\r. h h 

CCDt^X h h^^v^:&l/C(7)xx h K^^>^(cBlJS 
PO'Cffc'So 

[o o 8 4] SKi^rxT^^y ::fs 4 3icfca>r. co^^x 
[00 8 5] sBEi^rxT^-yz^s 4 4(cfca>r. SStK* 

oicis^-r^o 

[o o 8 6] jSl^rx7^'>::^s 4 sicfca^r. [y—^/i 
':7-{i#pa)fiS- 

P = PO+ (K- 1 ) X A P 

(CiS^-r^o CZT?. AP(i. ^3^*r>&X^'y^S4 8 
T?X^— U— hERR^¥WL. Ca>X^— U— hER 
R35)<WSa)BIHiJ:yffil^iS&(c. U-Hf/<r7-fi^P* 

V. cij^rfPo/1 oo^iJg(cig^Lrl^^o 
[0 0 8 7] llSl^rx^^^v:::^s 4 6fC*5l^r. Zkn-VZf 

S 4 5-C?i5^LfcU-Hf/<7~t?. ^Xhh^^V^dW 
»-r^iaS-9->r Ka> h^^y^lco^ 'J-?«> hir— 



[008 8] ca>X7"^v::^s 4 6-^>r v-:? U > h*<§ 
^^^*3|x^ct{c<J:or. i"X h V— >(7)pjr^ h^^y^ 
-efe-S-xX h h^^y^icli. 1119 (b) (c^-r cfc3ic. 

[o o 8 9] igEi>TXi^'y ::^s 4 7^Ci3t^r. CCDt^X 

5^— ^^^^L. COIi^T^— '$iC7>X^— U— K ERR 

[0 0 9 0] «^L^rX7^*y:?S 4 8{CfcaxT. ^--SiL 
fcX^-U-hERR 7!)<P/f ia(t J; y < O ^ 

^A^^fyK-r-So c:a><t#<;)S<i(i. x^*:;3^s3 8-e 

¥>J»fL/=B(DMffl<t|^-T?fc-&c X^-U-hERR*< 

p;f^a)gi^itctys< 7^ci:orL^;:^:L^it^(i. X7^^>:^S4 

9lC3t^. KO^filCl SAO^T. Xt^^V^^S 4 SCDL'— 

Hf/^':?-«^poiS^*ffao -r^ft?*). x^-u-K 

ERR;b<pjf^COllftci: yS< ^c^:oTl^?^»:L^l^#^i. 
If/N^^-ft^PCDfi^Rlf^^ii/jD^-lir. X^*>7fS4 

[009 1 ] */c. x^— u— hERR;b<m5ta>a{ij; 

[009 2] i^l^TX7^^>7^S 5 0^C^5L^r. X^ — U 

- h E R R)!)<fJf^(Daft(c31 L/cit #(7) U— tf 
Pera<^ LTl^^f CCT?. C U— +f/\''7— Pera 
(i. 1^19 (c) |C:^^/<>r— h:b-3f<7>^il1 0-2_t(D 

[0093] ^LT. X^^y^^SSI (C^U^r. X^^> 

4 o-c^(ft/cU— tf/N''^— Pow<t. X7"*>:^S5 0 

[0 0 9 4] lMJi(DX^*:;:^S Z ^t'^^7.^-V^B^^ 
^3? - * iS^r ^ - <t ;!)<r* # ^ o 

[009 5] J: 5 (c. iHfilf 1 o -T?r±. ^ 
^/c. c(Z)SEtiS^SSi o-r?ii. fiSii^S(Di^s/)<M 

-r c ^ ic ^ -i> 7= >r X ^ a>5fiS^ StHiS-r ^ c t *<-e 

[0 0 9 6] ?^d:^b\ *||^6<DJ^^S(C^3l^r. T^zi — -$^1 
7 ;5<x^— fIiE»■^;^)^^>x^ — u— h E R R ^eiiH-T^ 
<tBiB-flLfr*<. eil^l*. a> hP-^3 OA<x-^/^^ 

— >*IEIi^'g>;*^'J*^LTfcy. H^LtcPgJlcx^ 
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[0 0 9 7] mmmmizisi^x. 

[0 0 9 8] 

:^^LfcT^-^(7>x^— u-hJ!)<F/f^{tmT<l:?^i:^ 
^-j,Lx_-9:,^r7_^j.,f^l,x<^ C(DX5 — hJ5<Fjf 

C (D pJrSfil^JLT <h n»: ^ X ^ — u— h A<^# ^ix^ U— +f / < 
[009 9] C(7)c<tfc^U. :*:^B-^(cili) If/^r? 

[0 10 0] *fr. :*:f§B^(c0^^U— ff/<r?-(DiSS:^ 
;iTM*. PiT^cDU— If/'^'^— T*PJff^ K ^ ^ |r t"— -$1 ^ 

n-~^±\ix:iommV'^-j^\z^-^^m^iLt:o c 
(©x^-U-KA<fJf^fiI=i^Lfcii^(i. ca)^<7>U— 
-^f/\'r?— z:(Dp;f^fltl^T<b^>:^x^— u— h 

[0 10 1] Z(Z)c,!:(zj:y. *:«B^r=«-SU— If/^r? 

[0 10 2] ^^B^ic^^^ffiatn^gg-e/i. pifScDu 
-if/<r7--ewsh^'y^(z7^— ^<z>p;f 

^(D h^»y<7(::c<Dp;f^<7)U— •tf/^':? — c^:''J'>^^:UU— 
':?-^±|fTl^<o ^(Dx^— i^-h*<p;r^flliz5ittc 

T <!: ^ X ^ - K A<» e> *L -5 L/— tP / ^ 7 - (c S^-r 



[0 10 3] za>zt\zj:i). *«B^lcCl^tHfi^S^S 

±mmxit. ii}Sfl^T?»jS<;>st^u—tf/N-'7-<Dig5es 
[0 10 4] :$inmizm^tmm±mmxit. m 
c t7)p;r^(D h ^ ^> ^ omm h^v<p \zmtd:^'r-^ 

xz<Dmm-'pv<piz'f—^^m^j^tj\ ca)x^~u 
- h7b<p;f^(^(cM Lfcii^(i. zL<Dm(o tf/N''7-(c 

ArS^. C0RfrS(iiaTi:^f^x^-u-hA<^»f,*i^ 

[0 10 5] ^mM{z%^tmn±^^ 
WiXit. nmmm<om9f)mtj:'ox twtmui^-—^/i':f 

-Xtm't^:itt<X^. IBf|Lfcx-'$'<7)x^— 
r^:ztf)<X^^o 

[0 2] :ti^m\zm^t^mm±ms(D:^^y':^mm,mx 
[1114] :^%B^\zm^tmm±^&o>iii^m\f^^^mm'r 

[0 5] *:^0^(c^-5fBg^^±I^SO«i3lP«g^*^-r:7 

[0 6] :$;^0^ic^^fBfis^3^g(O5ft31i^S^l^iBj-r 
^:3&ka>0-cfe-So 

[0 7] *^Bj(c^^iBg^±ss<o«asi^^*^-r7? 
[0 8] :$inBMizm^nmw±^^<ommp^^i7r:ry 
[0 9] ^^0^(c<s^iB$i^^sfia)^si^#^m0-fl^ 

1 o iBfii^^^gg. 1 1 tftevor^y. 1 2 m 

m-N^vh\ 13 I -VIE^V h'J^X[sJ£&. 14 7 
:^□^/7^v^y^lESIS. 15 pll[eIK. 16 a 
> Kn-;Hfl$g1^tliI53S&. 17 T^a-'Jf. 18 x> 
1 9fiam^^y K K^^/N\ 2 0 1^~/1-ClpIS&. 

2 1 iy—*fU&W^S&. 3 0 zl>hQ — ^ 
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[13 7] 



I 
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